Many studies have attempted to evaluate the importance of airborne fungi in the development of invasive fungal infection, especially for immunocompromised hosts. Several kinds of instruments are available to quantitate fungal propagule levels in air. We compared the performance of the most frequently used air sampler, the Andersen sampler with six stages, with a portable one, the Reuter centrifugal sampler (RCS). A total of 84 samples were analyzed, 42 with each sampler. Twenty-eight different fungal genera were identified in samples analyzed with the Andersen instrument. In samples obtained with the RCS only seven different fungal genera were identified. The three most frequently isolated genera in samples analyzed with both devices were Penicillium, Aspergillus and Cladophialophora. In areas supplied with a high efficiency particulate air filter, fungal spore levels were usually lower when compared to areas without these filters. There was a significant correlation between total fungal propagule measurements taken with both devices on each sampling occasion (Pearson coefficient = 0.50). However, the Andersen device recovered a broader spectrum of fungi. We conclude that the RCS can be used for quantitative estimates of airborne microbiological concentrations. For qualitative studies, however, this device cannot be recommended.
The role of airborne fungi in the pathogenesis of respiratory illnesses in occupants of indoor environments has been increasingly recognized (1) (2) (3) . Furthermore, many studies have attempted to evaluate the importance of fungal aerobiology in the acquisition of invasive fungal infection by immunocompromised patients (4) (5) (6) . The difficulty in establishing a reliable method to measure exposure to respirable fungal particles is one of the major barriers in clarifying the actual impact of exposure on the development of fungal infections. Airborne fungal spore concentration frequently varies depending on environmental temperature and relative air humidity, time of day, velocity and direction of winds, presence of human activity, and type of climatization (in indoor areas) (7) (8) (9) (10) . Several methods for measuring airborne fungal contaminants have been described (viable propagule sampling, nonviable propagule sampling, and measurement of a biochemical indicator of the presence of fungal propagules) (11) (12) (13) . The use of air sampler devices is an efficient way to estimate viable fungal particle levels and, therefore, these devices have been frequently used. Many studies addressing the differences and efficiency of the various air samplers have been published (10, (14) (15) (16) . The N-6 Andersen sampler, a six-stage impactor, is the most widely recommended for sampling fungal propagules in indoor environments. However, its use may be limited because it is a noisy and heavy instrument which requires a continuous electrical power supply. The purpose of the present study was to perform a statistical comparison of the number and type of fungal propagules taken up by the N-6 Andersen sampler, which is considered to be the reference impactor, and the Reuter centrifugal sampler (RCS), which is a portable, battery supplied and easy to handle instrument.
The study was conducted at Hospital das Clínicas, School of Medicine, University of São Paulo, from October to December, 1999.
Air was sampled from six naturally ventilated areas (Renal Transplant Unit corridor, Hepatic Transplant Unit corridor and one patients room, Hematology Ward corridor, Internal Medicine Ward corridor and an administrative area), four artificially ventilated areas (Hematology ICU, Internal Medicine ICU, Neonatal ICU and Burn Ward ICU), three artificially ventilated areas with a high efficiency particulate air (HEPA) filter (Bone Marrow Transplant Unit corridor and two patients rooms) and the outdoor environment. Two samples (one with each sampling device) were obtained on three different days in the studied areas. The two samplers were placed side-by-side during the measurements. Air was collected for 20 min, approximately one meter above the floor, during the morning and always in the same place as the previous sampling.
The N-6 Andersen is a sieve-type impactor that collects airborne particles through six stages and also classifies these particles according to size. It requires a power supply and was calibrated at a flow rate of 28 l/min. The RCS is a portable air sampler in which the fungal propagules are drawn into the device by a fan and impacted against a plastic strip containing specific culture medium. It was calibrated at a flow rate of 40 l/min.
Sabouraud dextrose agar (Merck, Darmstadt, Germany) was used on the Andersen sampler plates and an agar strip containing specific medium for yeasts and molds (Agar strips YM) was used in the RCS. After air was sampled, the Andersen plates and the RCS strips were incubated at 25ºC for 4 days. Fungal genera were identified by macroscopic observation of the colonies and by the microscopic characteristics of the sporulating hyphae determined by the Ridell technique (17) . When no fungal sporulation was detected, colonies were subcultured in special media, i.e., potato agar, cornmeal agar or Czapek agar. If no fungal sporulation was identified, colonies were classified as Mycelia sterilia. The number of colony-forming units (cfu) was calculated as cfu/m 3 for the comparison of the two devices.
Statistical data analysis was performed using SPSS software. Means and SD were calculated. Means were compared using the Student t-test. As both the Andersen and the RCS data showed a normal distribution, correlation between the measurements of the two samplers was evaluated using the Pearson correlation coefficient.
A Table 1 shows the most prevalent fungal genera in the air samples. It is important to mention that, in the Andersen samples, it was possible to distinguish 28 different fungal genera, while in the RCS samples only seven were identified. Analysis of spore sizes based on particle diameter was conducted on the Andersen samples: 53% were <2 µm, 30% were ³2 µm and £5 µm, and 17% were >5 µm. The Pearson correlation coefficient was calculated, revealing a significant correlation between total quantitative measurements of fungal propagules taken with the two devices in each sample (Pearson correlation coefficient = 0.50) (Figure 1) .
Although the three most frequently isolated fungal genera were the same in samples taken with both devices, the air samples drawn with the Andersen sampler presented 28 different genera. This finding suggests that this sampler may recover a broader spectrum of fungi, thus being probably superior to the RCS for qualitative assessments of airborne fungal spores.
Both sampling devices showed higher FSL in naturally ventilated areas. In artificially ventilated environments supplied with HEPA filters, lower FSL were generally detected. This finding suggests that these filters may play a protective role in controlling airborne fungal concentrations, which may justify their use in areas occupied by patients at higher risk to develop infections by such agents (18) .
Other investigators have evaluated the performance of these two air samplers. Buttner and Stetzenbach (10) nificant difference between number of fungal spore data collected with these devices. Smid et al. (11) showed a superior quantitative efficiency of the N-6 Andersen air sampler and concluded that measurements made with the N-6 Andersen and the RCS instruments did not correlate. Verhoeff et al. (16) also reported a low correlation coefficient between measurements of fungal propagules taken with these air samplers. Some investigators (19, 20) stated that the efficiency of the RCS device increases when the particles collected are larger than 2 µm. In the present study, although 53% of the fungal propagules were smaller than 2 µm in diameter, we found a significant correlation between the number of particles taken with the two instruments. These results suggest that the RCS is probably an acceptable instrument to perform quantitative studies of airborne fungal propagules, as long as all readings are made with the same device over a period of time.
For qualitative studies, however, this device may not be recommended.
